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(54) HIGH STRENGTH TOUCH PANEL AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a touch panel and a manufacturing method 
having excellent glass strength and adhesiveness of a hard coat layer that alignment 
of a cut wire of an upper electrode sheet with a groove provided on a glass substrate 
of a lower electrode sheet is simple or not necessary during a manufacturing process. 
SOLUTION: An upper electrode sheet 1 having an upper electrode 1 1 1 on one surface 
of a flexible transparent film 9 and a hard coat layer 12 on other surface and a lower 
electrode sheet 2 having a lower electrode 121 facing to the upper electrode 1 1 1 on 
one surface of the glass substrate 1 0 are arranged facing each other with a clearance 
placed between the upper electrode 1 1 1 and the lower electrode 121 facing to the 
upper electrode 111, and a periphery of the upper electrode 1 1 1 and the lower 
electrode 121 facing to the upper electrode 1 1 is adhered using an adhesive 3 to form 
a resistance coating type touch panel. The transparent film 9 and the hard coat layer 
12 are fused at their ends, and a surface layer part at the side end surface of the 
glass substrate is a compressed stress layer 10a. 
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CLAIMS 

[Claim(s)] ~~ 

[Claim 1] with the up electrode sheet which has an up electrode on the whole surface 
of a flexible bright film, is alike on the other hand and has a rebound ace court layer 
The lower electrode sheet which has the lower electrode which counters an up 
electrode on the whole surface of a glass substrate In the touch panel of a resistance 
film method which spacing was opened through the spacer between the up electrode 
and the lower electrode which counters an up electrode, opposite arrangement was 
carried out, and the perimeter of an up electrode and the lower electrode which 
counters an up electrode pasted up by the glue line The high intensity touch panel 
which welding of a bright film and the rebound ace court layer is carried out in the 
side edge section, and is characterized by the surface part of the side edge side of 
the glass substrate which forms the welding section and adjoins the welding section 
serving as a compressive-stress layer. 

[Claim 2] with the up electrode sheet which has two or more up electrodes on the 
whole surface of a flexible bright film, is alike on the other hand and has a rebound 
ace court layer The lower electrode sheet which has two or more lower electrodes 
which counter the whole surface of a glass substrate at two or more up electrodes, 
respectively Open spacing through a spacer between each up electrode and the lower 
electrode which counters each up electrode, and opposite arrangement is carried out. 
In the manufacture approach of the touch panel of a resistance film method that the 
perimeter of each up electrode and the lower electrode which counters each up 



electrode pastes up by the glue line, and is divided into each touch panel The lower 
electrode sheet which has the up electrode sheet and two or more lower electrodes 
which have two or more up electrodes by the glue line Lamination, The 1st slot is 
established in the glass substrate of a lower electrode sheet for every lower 
electrode by putting in a cut using a cutter from a lower electrode sheet side, while 
cutting an up electrode sheet for every up electrode by irradiating a laser beam from 
the Gokami section electrode sheet side. After that, The manufacture approach of the 
high intensity touch panel characterized by obtaining each touch panel by dividing 
along the 1st slot on the glass substrate. 

[Claim 3] When cutting an up electrode sheet for every up electrode by carrying out a 
laser beam exposure from an up electrode sheet side, When preparing the 2nd slot 
and dividing along the 1st slot on the glass substrate by carrying out a laser beam 
exposure for every lower electrode also to the glass substrate of the lower electrode 
sheet under an up electrode sheet, The manufacture approach of a high intensity 
touch panel according to claim 2 of obtaining each touch panel by dividing along the 
1st double-sided slot and 2nd double-sided slot on the glass substrate. 
[Claim 4] with the up electrode sheet which has two or more up electrodes on the 
whole surface of a flexible bright film, is alike on the other hand and has a rebound 
ace court layer The lower electrode sheet which has two or more lower electrodes 
which counter the whole surface of a glass substrate at two or more up electrodes, 
respectively Open spacing through a spacer between each up electrode and the lower 
electrode which counters each up electrode, and opposite arrangement is carried out. 
In the manufacture approach of the touch panel of a resistance film method that the 
perimeter of each up electrode and the lower electrode which counters each up 
electrode pastes up by the glue line, and is divided into each touch panel The lower 
electrode sheet which has the up electrode sheet and two or more lower electrodes 
which have two or more up electrodes by the glue line Lamination, Then, while cutting 
an up electrode sheet for every up electrode by irradiating a laser beam from an up 
electrode sheet side, a slot is established in the glass substrate of the lower 
electrode sheet under it for every lower electrode. Then, the manufacture approach 
of the high intensity touch panel characterized by obtaining each touch panel by 
dividing for every electrode along the slot on the glass substrate. 
[Claim 5] with the up electrode sheet which has two or more up electrodes on the 
whole surface of a flexible bright film, is alike on the other hand and has a rebound 
ace court layer The lower electrode sheet which has two or more lower electrodes 
which counter the whole surface of a glass substrate at two or more up electrodes, 
respectively Open spacing through a spacer between each up electrode and the lower 
electrode which counters each up electrode, and opposite arrangement is carried out. 
In the manufacture approach of the touch panel of a resistance film method that the 
perimeter of each up electrode and the lower electrode which counters each up 
electrode pastes up by the glue line, and is divided into each touch panel The lower 



electrode sheet which has the up electrode sheet and two or more lower electrodes 
which have two or more up electrodes by irradiating a laser beam from an up 
electrode sheet side lamination and after that by the glue line The manufacture 
approach of the high intensity touch panel characterized by also cutting the lower 
electrode sheet under it for every lower electrode, and obtaining each touch panel 
while cutting an up electrode sheet for every up electrode. 
[Claim 6] The manufacture approach of a high intensity touch panel according to 
claim 2 to 5 that the surface part of the side edge side of the glass substrate which 
welding of a bright film and the rebound ace court layer is carried out in the side edge 
section, forms the welding section, and adjoins the welding section when irradiating a 
laser beam serves as a compressive-stress layer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technique in which invention belongs] This invention relates to the 
high intensity touch panel with which a location input is performed, and its 
manufacture approach by arranging on screens, such as LCD (liquid crystal display) 
and CRT (Braun tube), and pressing from a top with a finger, a pen, etc. according to 
directions of the seen-through screen. 
[0002] 

[Description of the Prior Art] opposite arrangement of the up electrode sheet which 
has an electrode on the whole surface of a flexible bright film as a touch panel, is 
alike on the other hand and has a rebound ace court layer from before, and the lower 
electrode sheet which has an electrode on the whole surface of a glass substrate is 
carried out through a spacer inter-electrode, and there is a touch panel of a 
resistance film method which the periphery section pasted up with the adhesion sheet. 
After usually manufacturing the large-sized up electrode sheet and lower electrode 
sheet which carried out picking of many electrodes as the manufacture approach of 
this touch panel and sticking these A slot is established in the glass substrate of a 
lower electrode sheet for every electrode by putting in a cut using a cutter from a 
lower electrode sheet side, while cutting an up electrode sheet for every electrode by 
putting in a cut using cutters, such as a metal cutting edge, from an up electrode 
sheet side. The method of obtaining each touch panel is adopted by finally dividing 
along the slot on the glass substrate. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although a touch panel comes to 



be carried on the display display of a Personal Digital Assistant and the glass 
reinforcement of the touch panel of a carrier beam case poses a problem in impacts, 
such as drop, in recent years, it is pointed out that the touch panel obtained by the 
conventional approach runs short of glass reinforcement. 

[0004] Moreover, although the up electrode sheet of the conventional technique got 
damaged with the improvement in a sliding property of an input screen and had the 
rebound ace court layer in the maximum upper layer for prevention, when it cut an up 
electrode sheet using cutters, such as a metal cutting edge, it had caused exfoliation 
of a rebound ace court layer on both sides of the cutting plane line of an up electrode 
sheet. 

[0005] Furthermore, since the conventional technique puts in a cut using a cutter 
from both sides by the side of an up electrode sheet and a lower electrode sheet, it 
becomes important [ the alignment of the cutting plane line of an up electrode sheet 
and the slot established in the glass substrate of a lower electrode sheet ]. However, 
both alignment was difficult in order not to fill 0.1mm with the width of face of the 
cutting plane line which depends cutters, such as a metal cutting edge, and a slot, 
either. 

[0006] Putting in a cut from a lower electrode sheet side as a means to solve the 
problem of alignment In addition, a stop, Although the method of establishing a slot 
also in the glass substrate of the lower electrode sheet under it is not considered, 
either, while cutting an up electrode sheet by putting in a cut using a cutter only from 
an up electrode sheet side In that case, as compared with the case where a slot is 
established in a glass substrate independent, the sharpness in a glass substrate front 
face is bad, and the probability for a micro crack to occur into the slot on the glass 
substrate becomes high. Since breakage will occur and reinforcement will be 
remarkably spoiled from a glass substrate end face as a result if a glass strain test is 
carried out, this approach is not actually employable. 

[0007] Therefore, the object of this invention is to solve the above-mentioned 
problem, is excellent in the adhesion of glass reinforcement and a rebound ace court 
layer, and is to offer a touch panel easy [ alignment ] or unnecessary and its 
manufacture approach with the slot established in the cutting plane line of an up 
electrode sheet, and the glass substrate of a lower electrode sheet in the 
manufacture process. 
[0008] 

[Means for Solving the Problem] This invention is constituted as follows, in order to 
attain the above-mentioned object. 

[0009] with the up electrode sheet which has an up electrode on the whole surface of 
a flexible bright film, is alike on the other hand and has a rebound ace court layer, if 
this invention is caused like the 1st voice The lower electrode sheet which has the 
lower electrode which counters the above-mentioned up electrode on the whole 
surface of a glass substrate In the touch panel of a resistance film method which 



spacing is opened through a spacer between the above-mentioned up electrode and 
the lower electrode which counters the above-mentioned up electrode, opposite 
arrangement is carried out, and the perimeter of the above-mentioned up electrode 
and the lower electrode which counters the above-mentioned up electrode pastes up 
by the glue line In the side edge section, welding of the above-mentioned bright film 
and the above-mentioned rebound ace court layer is carried out, the welding section 
is formed, and the high intensity touch panel of the resistance film method with which 
the surface part of the side edge side of the above-mentioned glass substrate which 
adjoins the above-mentioned welding section serves as a compressive-stress layer is 
offered. 

[0010] with the up electrode sheet which has two or more up electrodes on the whole 
surface of a flexible bright film, is alike on the other hand and has a rebound ace court 
layer, if this invention is caused like the 2nd voice The lower electrode sheet which 
has two or more lower electrodes which counter the whole surface of a glass 
substrate at two or more above-mentioned up electrodes, respectively Open spacing 
through a spacer between each above-mentioned up electrode and the lower 
electrode which counters each above-mentioned up electrode, and opposite 
arrangement is carried out. In the manufacture approach of the touch panel of a 
resistance film method that the perimeter of each above-mentioned up electrode and 
the lower electrode which counters each above-mentioned up electrode pastes up by 
the glue line, and is divided into each touch panel The above-mentioned lower 
electrode sheet which has the above-mentioned up electrode sheet and two or more 
above-mentioned lower electrodes which have two or more above-mentioned up 
electrodes by the above-mentioned glue line Lamination, The 1st slot is established in 
the above-mentioned glass substrate of the above-mentioned lower electrode sheet 
for every above-mentioned lower electrode by putting in a cut using a cutter from a 
lower electrode sheet side, while cutting the above-mentioned up electrode sheet for 
every above-mentioned up electrode by irradiating a laser beam from the Gokami 
section electrode sheet side. Then, the manufacture approach of the high intensity 
touch panel of a resistance film method of obtaining each touch panel is offered by 
dividing along the 1st slot of the above of the above-mentioned glass substrate. 
[0011] If this invention is caused like the 3rd voice, when cutting the above- 
mentioned up electrode sheet from the above-mentioned up electrode sheet side for 
every above-mentioned up electrode by [ above-mentioned ] carrying out a laser 
beam exposure, When preparing the 2nd slot and dividing [ to the above-mentioned 
glass substrate of the above-mentioned lower electrode sheet under the above- 
mentioned up electrode sheet ] along the 1st slot of the above of the above- 
mentioned glass substrate by [ above-mentioned ] carrying out a laser beam 
exposure for every above-mentioned lower electrode, The manufacture approach of 
the high intensity touch panel of a resistance film method given in the 2nd mode of 
obtaining each above-mentioned touch panel is offered by dividing along the 1st slot 



of the above and the 2nd slot on double-sided of the above-mentioned glass 
substrate. 

[0012] with the up electrode sheet which has two or more up electrodes on the whole 
surface of a flexible bright film, is alike on the other hand and has a rebound ace court 
layer, if this invention is caused like the 4th voice The lower electrode sheet which 
has two or more lower electrodes which counter the whole surface of a glass 
substrate at two or more above-mentioned up electrodes, respectively Open spacing 
through a spacer between each above-mentioned up electrode and the lower 
electrode which counters each above-mentioned up electrode, and opposite 
arrangement is carried out. In the manufacture approach of the touch panel of a 
resistance film method that the perimeter of each above-mentioned up electrode and 
the lower electrode which counters each above-mentioned up electrode pastes up by 
the glue line, and is divided into each touch panel The above-mentioned lower 
electrode sheet which has the above-mentioned up electrode sheet and two or more 
above-mentioned lower electrodes which have two or more above-mentioned up 
electrodes by the above-mentioned glue line Lamination, Then, while cutting the 
above-mentioned up electrode sheet for every above-mentioned up electrode by 
irradiating a laser beam from an up electrode sheet side, a slot is established in the 
above-mentioned glass substrate of the above-mentioned lower electrode sheet 
under it for every above-mentioned lower electrode. Then, the manufacture approach 
of the high intensity touch panel of a resistance film method of obtaining each touch 
panel is offered by dividing for every electrode along the above-mentioned slot of the 
above-mentioned glass substrate. 

[0013] with the up electrode sheet which has two or more up electrodes on the whole 
surface of a flexible bright film, is alike on the other hand and has a rebound ace court 
layer, if this invention is caused like the 5th voice The lower electrode sheet which 
has two or more lower electrodes which counter the whole surface of a glass 
substrate at two or more above-mentioned up electrodes, respectively Open spacing 
through a spacer between each above-mentioned up electrode and the lower 
electrode which counters each above-mentioned up electrode, and opposite 
arrangement is carried out. In the manufacture approach of the touch panel of a 
resistance film method that the perimeter of each above-mentioned up electrode and 
the lower electrode which counters each above-mentioned up electrode pastes up by 
the glue line, and is divided into each touch panel The above-mentioned lower 
electrode sheet which has the above-mentioned up electrode sheet and two or more 
above-mentioned lower electrodes which have two or more above-mentioned up 
electrodes by irradiating a laser beam from an up electrode sheet side lamination and 
after that by the above-mentioned glue line While cutting the above-mentioned up 
electrode sheet for every above-mentioned up electrode, the manufacture approach 
of the high intensity touch panel of a resistance film method of also cutting the 
above-mentioned lower electrode sheet under it for every above-mentioned lower 



electrode, and obtaining each touch panel is offered. 

[0014] If this invention is caused like the 6th voice, when irradiating the above- 
mentioned laser beam, in the side edge section, welding of the above-mentioned 
bright film and the above-mentioned rebound ace court layer will be carried out, the 
welding section will be formed, and the 2-5th ones from which the surface part of the 
side edge side of the above-mentioned glass substrate which adjoins the above- 
mentioned welding section serves as a compressive-stress layer of modes will be 
provided with the manufacture approach of the high intensity touch panel of the 
resistance film method a publication. 
[0015] 

[Embodiment of the Invention] Below, the touch panel concerning 1 operation gestalt 
of this invention and its manufacture approach are explained at a detail, referring to 
drawing. 

[0016] The mimetic diagram showing the production process of the high intensity 
touch panel which drawing 1 , drawing 2 , drawing 4 , drawing 6 , and drawing 7 require 
for 1 operation gestalt of this invention, The fragmentary sectional view showing the 
cutting plane line of the up electrode sheet 1 formed of the exposure of the laser 
beam 4 in the manufacture approach of the high intensity touch panel which drawing 3 
requires for the above-mentioned operation gestalt of this invention, The fragmentary 
sectional view showing the slot 7 of the lower electrode sheet 2 formed of slitting 
using the cutter 6 in the manufacture approach of the high intensity touch panel 
which drawing 5 requires for the above-mentioned operation gestalt of this invention, 
The mimetic diagram showing the high intensity touch panel which drawing 8 requires 
for the above-mentioned operation gestalt of this invention, The fragmentary 
sectional view showing the slot 27 of the lower electrode sheet 2 formed of the 
exposure of the laser beam 4 in the manufacture approach of the high intensity touch 
panel which drawing 9 and drawing 10 require for the different operation gestalt of 
this invention, respectively, Drawing 1 1 is the fragmentary sectional view showing the 
cutting plane line 28 of the lower electrode sheet 2 formed of the exposure of the 
laser beam 4 in the manufacture approach of the high intensity touch panel 
concerning another operation gestalt of this invention. 

[0017] The rectangular up electrode sheet with which one has two or more up 
electrodes 1 1 1 and two or more auxiliary electrodes 22 for lower electrode electric 
power supplies among drawing, The rectangular lower electrode sheet with which 2 
has two or more lower electrodes 121, and rectangle opening of four pieces 3a 
corresponding to the four above-mentioned high intensity touch panels in 3, It has 
flow breakthrough 3b which arranges the electroconductive glue for connecting 
electrically the edge of the auxiliary electrode 22 for lower electrode electric power 
supplies of the up electrode sheet 1, and the rectangle lower electrode 121 of the 
lower electrode sheet 2. The cutting plane line with which the adhesion sheet of the 
rectangle as an example of a glue line and 4 were formed in the laser beam by the 



laser beam 4, and 5 was formed in the up electrode sheet 1, The slot in which 6 was 
formed in by the cutter and 7 was formed by the cutter 6, and 8 A touch panel, The 
insulating spacer of many transparence with which a compressive-stress layer and 12 
were formed in the rebound ace court layer, and 13 was formed [ 9 ] in the lower 
electrode 121 for a bright film, a glass substrate with 10 [ transparent / a rectangle ], 
and 10a, and 14 show the welding section, respectively. 

[0018] In the above-mentioned operation gestalt of this invention, the rectangular up 
electrode sheet 1 is equipped with the up electrode 111, two or more auxiliary 
electrodes 22 for lower electrode electric power supplies, etc. which become the 
whole surface of the flexible bright film 9 from transparence electric conduction film 
1 1 a of the rectangle of four pieces corresponding to four high intensity touch panels, 
and is constituted by on the other hand having the rebound ace court layer 12 on the 
whole surface. Moreover, the rectangular lower electrode sheet 2 is constituted by 
corresponding to the whole surface of the rectangular glass substrate 10 at the four 
above-mentioned high intensity touch panels, and having four rectangular lower 
electrodes 121 corresponding to the above-mentioned up electrode 111. Each above- 
mentioned lower electrode 121 points out a field required for an input among 
transparence electric conduction film 21a formed all over the above-mentioned glass 
substrate 10. 

[0019] After each up electrode 1 1 1 of the up electrode sheet 1 and each lower 
electrode 121 of the lower electrode sheet 2 opened spacing and opposite 
arrangement has been carried out in between through the spacer 13 of the shape of 
much dot, the perimeter of each up electrode 1 1 1 of the up electrode sheet 1 and the 
perimeter of each lower electrode 121 of the lower electrode sheet 2 are stuck so 
that it may paste up mutually with the adhesion sheet 3, and manufacture the touch 
panel of four resistance film methods. When the up electrode sheet 1 and the lower 
electrode sheet 2 paste up mutually with the adhesion sheet 3, each auxiliary 
electrode 22 for lower electrode electric power supplies of the up electrode sheet 1 It 
connects with each terminal area and the electric target of the lower electrode 121 of 
the lower electrode sheet 2 through the electroconductive glue in each breakthrough 
3b of the adhesion sheet 3, and enables it to supply power to each lower electrode 
121 of the lower electrode sheet 2 from each auxiliary electrode 22 for lower 
electrode electric power supplies of the up electrode sheet 1. Thus, where four touch 
panels are connected mutually, after manufacturing simultaneously, one touch panel is 
eventually completed by separating four touch panels to each. 
[0020] The touch panel of the resistance film method by which manufacture was 
carried out [ above-mentioned ] By arranging on screens, such as LCD (liquid crystal 
display) and CRT (Braun tube), and pressing from a touch panel with a finger, a pen, 
etc. according to directions of screens, such as LCD seen through through the touch 
panel The up electrode 1 1 1 of the up electrode sheet 1 and the lower electrode 121 
of the lower electrode sheet 2 by which opened spacing and opposite arrangement 



was carried out through the spacer 13 of the shape of much dot contact, and a 
location input is performed. 

[0021] The manufacture approach of the touch panel of the above-mentioned 
resistance film method is explained in detail below. 

[0022] First, the lower electrode sheet 2 of the large-sized rectangle which took 
many up electrodes 111, took many the up electrode sheets 1 and the lower 
electrodes 121 of a large-sized rectangle which picked four pieces in drawing 1 , for 
example, picked four pieces in drawing 1 is stuck with the adhesion sheet 3 (refer to 
drawing 1 ). As described above, while each up electrode 1 1 1 of the up electrode 
sheet 1 and each lower electrode 121 of the lower electrode sheet 2 open spacing 
and opposite arrangement is carried out in between through the spacer 1 3 of the 
shape of much dot in this condition Each auxiliary electrode 22 for lower electrode 
electric power supplies of the up electrode sheet 1 is connected to each edge and 
the electric target of the lower electrode 121 of the lower electrode sheet 2 through 
the electroconductive glue in each breakthrough 3b of the adhesion sheet 3. 
[0023] Then, what (refer to drawing 2 ) a laser beam 4 is irradiated for cuts the up 
electrode sheet 1 from the up electrode sheet 1 side every up electrode 1 1 1 as the 
cutting projected line 30 shown in drawing 2 (refer to drawing 3 ). The alignment mark 
is beforehand formed in the glass substrate 10 by printing etc., the alignment mark is 
optically read with a recognition camera, a coordinate is decided on the basis of the 
read alignment mark, the cutting projected line 30 which should be cut in the 
coordinate is determined, and the exposure nozzle 40 which irradiates a laser beam 4 
is moved along with the cutting projected line 30. 

[0024] Then, a slot 7 is established in the glass substrate 10 of the lower electrode 
sheet 2 every lower electrode 121 by what a cut is put in for from the lower electrode 
sheet 2 side using a cutter 6 along with the cutting plane line from which the up 
electrode sheet 1 was cut by the exposure of the above-mentioned laser beam 4 
(refer to drawing 4 ) (refer to drawing 5 ). the alignment mark of the above-mentioned 
glass substrate 10 is read in the lower electrode sheet 2 side, and a coordinate is 
decided on the basis of the read alignment mark, and in agreement with the location 
of the cutting projected line 30 by which cutting was carried out [ above-mentioned ] 
in the coordinate — as — being incised — a projected line 31 — determining — the 
cut projected line concerned — meeting — a cutter 6 — using — as — a lump — 
putting in — the above-mentioned slot 7 — forming . If it does in this way, the 
above-mentioned slot 7 can be located in the width of face of the cutting plane line 
from which the up electrode sheet 1 was cut by the exposure of the above- 
mentioned laser beam 4. At this time, a dotted line-like is sufficient as the above- 
mentioned slot 7 in the limitation which can divide not only the continuous straight 
line but the glass substrate 10. 

[0025] Then, after a hand etc. finally divides a glass substrate 10 into two for example, 
along a longitudinal direction along the slot 7 of a glass substrate 10, by dividing into 



two in the direction of a short hand, it divides into four pieces (refer to drawing 6 ), 
and each touch panel 8 is obtained (refer to drawing 7 ). 

[0026] Thus, each obtained touch panel 8 While welding of the bright film 9 and the 
rebound ace court layer 1 2 which constitute the up electrode sheet 1 by irradiating 
the above-mentioned laser beam 4 at the up electrode sheet 1 is carried out in the 
four side edge sections and they form the welding section 14 The surface part of four 
side edge sides of the glass substrate 10 on extension of the above-mentioned 
welding section 14 is compressive-stress layer 10a (refer to drawing 8 ). 
[0027] As a bright film 9 of the up electrode sheet 1, bright films, such as engineering 
plastics, such as a polycarbonate system, a polyamide system, a polyolefine system, 
and a polyether ketone system, acrylic, a polyethylene terephthalate system, and a 
polybutylene terephthalate system, etc. are used. In addition, a bright film 9 may be 
the layered product which piled up not the film of one sheet but the film of two or 
more sheets. 

[0028] As a glass substrate 10 of the lower electrode sheet 2, a SODA glass plate or 
a borosilicate glass plate is used. 

[0029] With the up electrode 1 1 1 and the lower electrode 121, the transparence 
electric conduction film, the bus bar of an parallel couple, the leading-about circuit, 
etc. are formed in the field where the up electrode sheet 1 and the lower electrode 
sheet 2 counter. As transparence electric conduction film, there are metal 
membranes, such as metallic-oxide film, such as tin oxide, indium oxide, antimony 
oxide, a zinc oxide, cadmium oxide, or indium tin oxide (ITO), the bipolar membrane 
which makes these metallic oxides a subject or gold, silver, copper, tin, nickel, 
aluminum, or palladium. Moreover, the transparence electric conduction film may carry 
out multilayer formation. As a bus bar and a leading-about circuit, the paste which 
has the conductivity of metals, such as gold, silver, copper, or nickel, or carbon is 
used. Moreover, a leading-about circuit is collectively established in many cases in 
either the up electrode sheet 1 and the lower electrode sheet 2. For example, in 
drawing 1 , transparence electric conduction film 11a of the up electrode sheet 1 is 
formed only among bus bar 11b. Take about into the part in which transparence 
electric conduction film 11a of the up electrode sheet 1 is not formed, and circuit 11c 
is prepared collectively. It is made to flow through bus bar 11a prepared in the up 
electrode sheet 1 leading-about circuit 11c on the same sheet, and directly. It is 
made to flow through bus bar 21b prepared in the lower electrode sheet 2 through the 
electroconductive glue arranged in each breakthrough 3b of 1 1 d of leading-about 
circuits which have the auxiliary electrode 22 for lower electrode electric power 
supplies on the up electrode sheet 1, and the adhesion sheet 3. In addition, a leading- 
about circuit is not restricted to this, and it is summarized on the lower electrode 
sheet 2, and you may make it establish it in reverse, and may make it establish it in 
the up electrode sheet 1 and the lower electrode sheet 2, respectively. 
[0030] As a rebound ace court 12 formed in the field in which the up electrode 1 1 1 of 



a bright film 9 was formed, and a reverse field, there are organic materials, such as 
heat-curing mold resin of an acrylic epoxy system and an urethane system or photo- 
curing mold resin of an acrylate system. Moreover, non-glare processing reflected 
irregularly in respect of the irregularity by which light was damaged may be performed 
to the rebound ace court layer 12 by damaging the front face of a rebound ace court 
paint film by the particle. For example, concavo-convex processing of the front face 
of the rebound ace court layer 12 is carried out, or particles, such as an extender, 
and a silica or an alumina, are mixed into the rebound ace court layer 12. 
[0031] The spacer 13 is formed in the front face of transparence electric conduction 
film 1 1a of either the up electrode sheet 1 or the lower electrode sheet 2, or 21a. The 
spacer 13 is formed in the front face of transparence electric conduction film 21a of 
the lower electrode sheet 2 in drawing 1 . As a spacer 13, in a photograph process, 
photo-curing mold resin with transparent acrylate resin, such as melamine acrylate 
resin, urethane acrylate resin, epoxy acrylate resin, meta-acrylic acrylate resin, or 
acrylic acrylate resin, or poly vinyl alcohol resin etc. can be formed in the shape of 
[ detailed ] a dot, and can be obtained, for example. Moreover, many detailed dots can 
be formed by print processes, and it can also consider as a spacer 13. 
[0032] The double-sided adhesion sheet which pierced the part which is usually 
equivalent to the part equivalent to panel visible area and the part which reaches and 
applies the electroconductive glue of a leading-about circuit as an adhesion sheet 3 
as rectangle opening 3a and breakthrough 3b, respectively is used. Moreover, printing 
pastes, such as adhesives, for example, aquosity, and acrylic, may be used instead of 
a double-sided adhesion sheet. 

[0033] In order to cut an up electrode sheet 1 by irradiating a laser beam 4, the up 
electrode sheet 1 of the part of the laser beam exposure field which makes a width 
method the diameter of an exposure spot of the width of face of a laser beam 4 and 
the laser beam 4 to which the exposure nozzle 40 was linearly moved as fixed [ in 
respect of the exposure on the up electrode sheet 1 ] in the diameter of an exposure 
spot, and which in other words was irradiated, and makes the migration dimension of 
the exposure nozzle 40 a linear dimension burns off. The width of face of this laser 
beam 4 condenses a laser beam 4 with the lens for a laser beam exposure, and that 
magnitude can be controlled by extracting that focus. The width of face of this laser 
beam exposure field burned off makes alignment of the cutting plane line 5 of the up 
electrode sheet 1, and the slot 7 established in the glass substrate 10 of the lower 
electrode sheet 2 the dimension made possible, when a slot 7 is established in a glass 
substrate 10 from the lower electrode sheet 2 side (refer to drawing 5 ). Preferably, 
the width of face of a laser beam exposure field usually has the optimal range of 0.1- 
0.5mm. 

[0034] As a result of burning off the part from which it is going to cut the up 
electrode sheet 1 by the exposure of a laser beam 4, in each of that amputation 
stump section, a bright film 9 and the rebound ace court layer 12 on it unite mutually, 



and weld after melting, and the bright film 9 and the rebound ace court layer 12 which 
form the welding section 14 come (refer to drawing 8 ) to have strong adhesion in this 
welding section 14. 

[0035] Moreover, a glass substrate 10 also goes abruptly up by irradiating a laser 
beam 4 at the elevated temperature (for example, elevated temperature to the extent 
that the glass which is about thousands of times although based also on the output of 
a laser beam sublimates) more than the softening temperature (for example, SODA 
glass 696 degrees C and borosilicate glass 780 degrees C) of glass in the part located 
under the cutting plane line 5 of the up electrode sheet 1 into the part from which it 
is going to cut the up electrode sheet 1. And after the exposure of a laser beam 4 is 
completed, a room temperature condition quenches the heated part with air cooling 
etc. in an instant (by for example, time amount of the unit of ms extent), and it is set 
to compressive-stress layer 10a which the surface part of a side edge side solidified 
previously, and was stabilized by this (refer to drawing 8 ). That is, a glass substrate 
10 is differentially-tempered-glass-ized, and its glass reinforcement to an impact 
improves to about 1.5 to 2 times. 

[0036] As the laser light source of a laser beam 4, although carbonic acid laser, an 
YAG laser, etc. are usable, in order to raise glass reinforcement, carbonic acid laser is 
most excellent. 

[0037] In addition, in the welding section 14 which are the four side edge sections, 
welding of a bright film 9 and the rebound ace court layer 12 is carried out, and the 
manufacture approach of a touch panel that the surface part of four side edge sides 
of a glass substrate 10 is compressive-stress layer 10a is not limited to the above- 
mentioned approach. 

[0038] For example, while cutting the up electrode sheet 1 every up electrode 1 1 1 by 
irradiating a laser beam 4 from the up electrode sheet 1 side, a slot 27 is established 
also in the glass substrate 10 of the lower electrode sheet 2 under it every lower 
electrode 121 (refer to drawing 9 ), and you may make it obtain each touch panel 8 
with the above-mentioned laser beam 4 simultaneously by finally dividing along the 
slot 7 of both sides of a glass substrate 10. Since a laser beam 4 is irradiated also to 
a glass substrate 10 by controlling the output wattage of laser, or changing the 
drawing area of the focus of the lens which irradiates a laser beam in the case of the 
operation gestalt of this drawing 9 , and controlling the power of a laser beam unlike 
the case of the operation gestalt of drawing 1 , glass reinforcement improves further. 
At this time, a dotted line-like is sufficient as the above-mentioned slot 27 or a slot 7 
in the limitation which can divide not only the continuous straight line but the glass 
substrate 10. In addition, it differs from the conventional method of establishing a slot 
also in the glass substrate of the lower electrode sheet under it, while cutting an up 
electrode sheet by putting in a cut using a cutter from an up electrode sheet side. 
While not a cutter but the laser beam 4 cuts the up electrode sheet 1 from an up 
electrode sheet side in the case of the operation gestalt of drawing 9 , in order to 



establish a slot 27 also in the glass substrate 10 of the lower electrode sheet 2 under 
it, The sharpness in a glass substrate front face does not worsen like a cutter, and a 
micro crack does not occur into a slot 27. 

[0039] Moreover, if the depth of the slot 27 established in the glass substrate 10 of 
the lower electrode sheet 2 by irradiating a laser beam 4 has about ten percent of 
thickness of a glass substrate 10, it is enough and its less than ten percent is 
desirable. 

[0040] moreover, control the output wattage of laser or Or by changing the drawing 
area of the focus of the lens which irradiates a laser beam, and controlling the power 
of a laser beam Division can also be made possible enough even if it does not put in a 
cut using a cutter 6 from the lower electrode sheet 2 side (refer to drawing 10 ), 
when the thickness of a glass substrate 10 makes deep the slot 27 of a glass 
substrate 10 prepared by the exposure of a laser beam 4 ten percent or more. By 
making the depth of the slot 27 by the exposure of a laser beam 4 into ten percent or 
more of the thickness of a glass substrate 10, a glass substrate 10 can be divided 
certainly. Moreover, in order to divide a glass substrate 10 certainly, as for the slot 27 
by the exposure of a laser beam 4, forming in the continuous straight line is desirable. 
Since a slot 27 is only established in the glass substrate 10 of the lower electrode 
sheet 2 under it every lower electrode 121 while cutting the up electrode sheet 1 
every up electrode 1 1 1 by irradiating a laser beam 4 from the up electrode sheet 1 
side in the case of the operation gestalt of this drawing 10 , the alignment of the 
cutting plane line 5 of the up electrode sheet 1 and the slot established in the glass 
substrate 10 of the lower electrode sheet 2 becomes unnecessary. 
[0041] furthermore, control the output wattage of laser or Or by irradiating a laser 
beam 4 from the up electrode sheet 1 side, changing the drawing area of the focus of 
the lens which irradiates a laser beam, and controlling the power of a laser beam 
While cutting the up electrode sheet 1 every up electrode 1 1 1, a cutting plane line 28 
cuts the lower electrode sheet 2 under it thoroughly every lower electrode 121, and 
you may make it obtain each (to refer to drawing 1 1 ) touch panel 8. In the case of 
the operation gestalt of this drawing 1 1 , the division into each touch panel 8 
becomes unnecessary. 

[0042] In addition, with each above-mentioned operation gestalt, although each 
above-mentioned lower electrode 121 is a field required for an input among 
transparence electric conduction film 21a formed all over the above-mentioned glass 
substrate 10 while transparence electric conduction film 1 1a is formed based on a 
pattern, each above-mentioned up electrode 1 1 1 On the contrary, each above- 
mentioned lower electrode 121 may be a field required for an input among 
transparence electric conduction film 11a in which each above-mentioned up 
electrode 1 1 1 was formed all over the above-mentioned up electrode sheet 1, while 
transparence electric conduction film 21a is formed based on a pattern. Moreover, 
based on both patterns, as for each above-mentioned up electrode 1 1 1 and each 



lower electrode 121, the transparence electric conduction film 1 1a and 21a may be 
made to be formed, respectively. 

[0043] Moreover, although the adhesion sheet 3 as an example of a glue line is 
constituted from each above-mentioned operation gestalt from the double-sided 
adhesion sheet which pierced each rectangle opening 3a etc., a glue line is not 
restricted to this. For example, since each above-mentioned up electrode 1 1 1 and 
each lower electrode 121 do not need to pinpoint a field required for an input by 
rectangle opening 3a when the transparence electric conduction film is formed based 
on both patterns, respectively, they arrange the band-like jointing material which 
becomes independent to the periphery of each high intensity touch panel, respectively, 
and does not have rectangle opening 3a and breakthrough 3b in it, and you may make 
it constitute a glue line. 

[0044] In each above-mentioned operation gestalt, the thickness of 75-300 
micrometers and the lower electrode sheet 2 of the thickness of the up electrode 
sheet 1 is 0.55-2. 5mm as an example. 

[0045] Although this invention is fully indicated in relation to the desirable operation 
gestalt, referring to an accompanying drawing, for people in whom this technique 
became skillful, various deformation and corrections are clear. It should be understood 
that such deformation and correction are included in it unless it separates from the 
range of this invention by the attached claim. 
[0046] 

[Effect of the Invention] Since the high intensity touch panel concerning this 
invention and its manufacture approach consist of above configurations and 
operations, the following effectiveness is done so. 

[0047] That is, since the part which becomes four side edge sides of the glass 
substrate of the rectangle of a touch panel by cutting or next division goes abruptly 
up to an elevated temperature by the exposure of a laser beam and a room 
temperature condition quenches it by termination of an exposure of a laser beam in 
an instant, a surface part serves as a compressive-stress layer. Therefore, each side 
edge side of a glass substrate is tempered-glass-ized, and the touch panel obtained 
is excellent in glass reinforcement. 

[0048] Moreover, the part from which it is going to cut an up electrode sheet is 
burned off by laser beam exposure, and in each of those four amputation stump 
sections, welding of a bright film and the rebound ace court layer on it is carried out, 
respectively, and it forms the welding section. Therefore, the touch panel obtained is 
excellent in the adhesion of a rebound ace court layer. 

[0049] Furthermore, since it is possible to burn off an up electrode sheet by double 
width by irradiating a laser beam at double width as compared with the width of face 
of the slot cut by the cutter, Or since it is possible to burn off an up electrode sheet 
and a lower electrode sheet by irradiating a laser beam, In a manufacture process, 
alignment with the slot established in the cutting plane line of an up electrode sheet 



and the glass substrate of a lower electrode sheet along with the cutting plane line of 
a double-width up electrode sheet that what is necessary is just to arrange the slot 
established in the glass substrate of a lower electrode sheet in the width of face is 
easy or unnecessary. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the production process of the high 

intensity touch panel concerning 1 operation gestalt of this invention. 

[Drawing 2] It is the mimetic diagram showing the production process of the high 

intensity touch panel concerning 1 operation gestalt of this invention. 

[Drawing 3] It is the fragmentary sectional view showing the cutting plane line of the 

up electrode sheet formed of the exposure of the laser beam in the manufacture 

approach of the high intensity touch panel concerning 1 operation gestalt of this 

invention. 

[Drawing 4] It is the mimetic diagram showing the production process of the high 
intensity touch panel concerning 1 operation gestalt of this invention. 
[Drawing 5] It is the fragmentary sectional view showing the slot of the lower 
electrode sheet formed of slitting using the cutter in the manufacture approach of the 
high intensity touch panel concerning 1 operation gestalt of this invention. 
[Drawing 6] It is the mimetic diagram showing the production process of the high 
intensity touch panel concerning 1 operation gestalt of this invention. 
[Drawing 7] It is the mimetic diagram showing the production process of the high 
intensity touch panel concerning 1 operation gestalt of this invention. 
[Drawing 8] It is the mimetic diagram showing the high intensity touch panel 
concerning 1 operation gestalt of this invention. 

[Drawing 9] It is the fragmentary sectional view showing the slot of the lower 
electrode sheet formed of the exposure of the laser beam in the manufacture 
approach of the high intensity touch panel concerning another operation gestalt of 
this invention. 

[Drawing 10] It is the fragmentary sectional view showing the slot of the lower 
electrode sheet formed of the exposure of the laser beam in the manufacture 
approach of the high intensity touch panel concerning another operation gestalt of 
this invention. 

[Drawing 1 1] It is the fragmentary sectional view showing the cutting plane line of the 
lower electrode sheet formed of the exposure of the laser beam in the manufacture 
approach of the high intensity touch panel concerning another operation gestalt of 



this invention. 
[Description of Notations] 

1 Up Electrode Sheet 

2 Lower Electrode Sheet 

3 Adhesion Sheet 

3a Rectangle opening 
3b Breakthrough 

4 Laser Beam 

5 Cutting Plane Line 

6 Cutter 

7 Slot 

8 Touch Panel 

9 Bright Film 

10 Glass Substrate 

10a Compressive-stress layer 

11a Transparence electric conduction film 

11b Bus bar 

11c Leading-about circuit 

1 1 d Leading-about circuit 

12 Rebound Ace Court Layer 

13 Spacer 

14 Welding Section 

21a Transparence electric conduction film 
21b Bus bar 

22 Auxiliary Electrode for Lower Electrode Electric Power Supplies 

27 Slot 

28 Cutting Plane Line 

30 Cutting Projected Line 

31 Infeed Projected Line 
40 Exposure Nozzle 

1 1 1 Up Electrode 
121 Lower Electrode 
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T®w®ntiimmma}]W®2 2 *«-r*>sBo±»« 
a->- k 2««^oTa5ffiai 2 1 zntz&moT 

k 3tt±E4fflO»Sitt*y9 1 /<*/HEW 

js-r*4ffl©j©guBP3 a ts ±»«a->- h 1 ©TBP 

«S«*lttttffl*tt(l««2 2 ^TOTta*- h 2©*SB 

Tsswai 2 i©a«£*a««ic»«-r*fca&©»* 

tt»«y*EBT**aJta?l3b££*U &*B© 
HW£LT©*SB©«»->-k 4ttU-»f-m 5 
ttU— 9*-ittt4(«:j:y±sa«S/- h 1 fc»JS*ftfc 
ttKML 6 lift? 9. 7l4fty9 eU^yjfM^ft/i: 
I. 8l49y^*;k 9ttaUB7-r/U/»s 1 0(4*gffJ 
caSS4!?771i. 1 0 a liE«te73H> 1 2tt/\- 
K3- KS, 1 3ttTffl«ai 2 1 icBtiZtlfcZmcD 

aniroaattx^-9— > i 4tt««P***i^*i^ 

r. 

[0 0 18] *»E©±E««»ttU:fc^Ttt. SfffJ© 
±»«a->- h 1 B» 7U*->^/UftaW7-f ;UA9© 
-ffilc 4a©ffil£9 y <*;Uc»fST * 4flII©5EEffJ 
©aWWUtl 1 afre>&*±g|3ttai 1 HM«S©T 
Saa*7WtaHtftt«a2 2&£«ff;L ffiffl^SlC 
/\-F=l-hS1 2*ST*E£lc«fcDT*fifc!rtlT^ 
*o *em0)TBI5ffla->- h 2 (4, IWXDti^xm 

m 1 0©-ffilc±E4ffl©*tt£* yf/\'*;HcML 

^o±e±wwii i iic«jsr*4ffl©®g©TW« 

ai 2 1«|jl*CttcJ:oT«ia*tiT^*. ±E# 

TSPiai 2 1 w\ ±e«7x«si oo^ntcjgia* 
tifcaww««2 i aWD^ATjicjgafaaasisrt. 

[0 0 19] ±gpraa->- h i ro#±gp«a hut 
guma->- h 2o#Tgi?mai 2 1 <t*'<p^ic#.iS(D 

K«©7^— 9— 1 3^^LTP^Pl^$ttT«lP]SBa? 

ti^««T» ±gp«a->- h 1 ©#±w«a 1 1 1 ©a 

D<!:Tgf5«a->- h 20STSPiai 2 1 4>JSHtf»* 
->-h3?StSE»»*ft*J:DJEtey^t>*tiTx 4 
<I©ffifixS75iC©* -y t^/ <*;U*«5S-T ±Sl3ttffi-> 
- h 1 <hTgPtta->- h 2 tffSiv- h 3 TSLMcffi 

»*ti§,i:$, ±gpma->- h i ©*T»«as73««s 

fflffil^ia 2 2 14, »»->- h 3 O^SJifL 3 b F«g©« 

mv±mmmzftLTT®mmi'- h 2©Tgp«ai 2 1 

©^ffi^gPtimWlCffi^^tlT, ±spaav- h 1 © 
&TSP*att7D«*&fflfifS!)Sa2 2frSTfiWHR/- h 
2©§TSPiai 2 1 (c«/j<Wa&?**J:5U:LTt'» 
*. C © J: 3 K 4 ffl©* y 9 1 / t*;U*S^lca«* ftfe 
WmwrnKMBtLltMas 4ffl©*y7 c /t*/U**ti 

y sir c t iu * y . mmmc 1 is©* y \% 

[0 0 2 0] ±E^5i?n/i:a}3x)17JiC©*y^/\ 0 *yU 
14. LCD (iS B B H 7 : VX7U'r) ^CRT (75 7> 
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©Ky htt©**— 3*^LTBPI**t*T»lft 
KM* tifc±»«S->- h 1 ©±SRm*I 1 1 1 £TSB« 
h 2©T«WI1 2 1 £tfS&MLT<MA73<MT 

[002 1] ±KLfc»SUII:&a©* */t*jU©«S 
3K**JMT(CWL<ll«ir*. 
[0 0 2 2] ±8WI1 1 1«$Kflqxy, mX 

im i Ttt4ffl«iy Lfc*aw>j©g©±»«K/- h i 
fcT»wn 2 1 «$Mni)j, «?ttfHi ?tt4«« 

•J L/£*S!©*BK<0T»««->- h 2 t h- 3 

(cJ:y*S»Jdto«* (H1#P.s) . ±l3Lfc«t-5lc, c 
«T*tt> ±a5«ffi->- h 1 ©&±{MHi1 1 1 tT 
fflWf h 2«D#T»«S1 2 1 itfMlC^a© K«> 
htt©7^— 9- 1 3*ftLTMH**ttT»lR]E«;r 

2 2 tt, »*->- h 3 ©SHilfl 3 b |*J 
©W«tt«M«iJ*^LTTaM«">- h 2©T»Wf 1 

2 1 ©sflratrawicsastiTio*. 
[0023] *©&, ±«hk>-m*#Ss 02ic 
jsrsawoi 3 o ©a y ic is—v-MMtmtti 

(H2#bs) ct(cj:y±jB«a->- h 1 £±g|5fflfi&1 
1 HSlcttWfff* (E93#B) . #5XWE1 Otcli^ 
467 5 f y V h 7 - 7 £tc J: y MLTJi^ 
*<D7 7 -T ;* > h ^— 7 e%¥fttcBMft * 7 7R*«l 

46. *©a«lCfcW«K*^*WK*©lt3 0*»£ 

Wf *B*f/X;U4 0 

[0 0 2 4] *©&, T35ttffi->-h2»e. ±S3b 
-+f-^H4©!S*HtJ:y±gIJmffi->- h 1 fl«WBf*ft 
fcVJWimCfe-oT, *ry7^£ffl^T^*lii&£A*i-3 

«1 C\T»««1 2 l«(C»7«Klt* (H5# 
BR) o ±ia#5Xgt51 OflD/T-f^Vh?- 7*T8P 
BBS/- h 2||»6MSWR>J« BaWRenfcT^f* V 
h7-**MUc*a**i&» *©*HUcaBl^T±E« 

•> * 6 *ffl^T* y A*lT±Ki» 7 *JgjSr 3. 
C©«fc3icrtitf, ±IBU— •f-3fctt4©B»(c«J:y± 
WBBS'- h i tfw«*nfcfflK«©««ic±iB»7* 

ttB*tf*C ZOtZ, ±E»7tta«L 

[0 0 2 5] *©«, «t(C#7XS4S1 0©«71CJB 

oT#fc£fcJ:y#7XMfii o*, ffiijitf, g#75iRi 
2 otctfSO Lfc©"6, *I#75IrHC 2 oicawr * 



Cilery, 4ffllc»*JLT (H6#B) » B4©*y 
f/<*;l/8§#3 (0 7#BS) „ 
[0026] Z©<fc5K LTi#6ft/c£7- v WW 8 

it. ±Ei/-v-3«»4*±a5*a5/- h i icawrs 

9 £n- K3- h® 1 2 iff 4o©fl«»lctiiNT«3t 
StiTttBBl 4*JBfirr*£i:t,lE. -htBHtttfll 1 4 

©5IS±©«'5X5tS1 0©4O©ffliJJ£E©SB8KMj t 
JKSICSTD® 1 OatftoTl^ (H8*B) . 
[0 0 2 7] ±W«S->-H©aW7-r;UL k 9i:LT 

*Ul-7/^ h>IRI|©XV-7-7y V7"75 

xf7^> 7 7 7y;us, <Kyx^u>5 1 U7^u- h 

26. tfy77 c U>xU7*U-h£&<!:©a^7-<;l/A 
ftfe. aE7-nl/A9tt, 1tt©7-oU 
fc?ttfc<. Btt«t©7-rJl//**fifaSfc-&fc«Bf*-p 

[0 0 2 8] T»WI5'-h2©#7X»«l 0£LT 
[0 0 2 9] ±»TO->- h 1 iTBS«ffl-7- h 2©W 

iRj-rsatc^gpag 1 1 iRtfTSPmai 2 1 ttt, 

le^ aWWWHf>¥tra-S*©yU/^-» ^I^IslLHK 

= 7 A. gL<li'TVv ; 7A7 c >7)-*+t'r K (I TO) 
&<!:©£jiBHk«l, Cft5©ftH»b1fc*±fttr« 
tt^Bk XI*. SSs ffi. z-y^k 7;U5X7 

a. eL<(*/^^*Aft^«>fta«#** D $/cs a 

SBtLTtt, ^ tB. 9L eL<tt=y^;b4^fl!)* 
l^o $fcs 3l*@LI»]iltt, ±W««5/-MatTF 

$#*t\ fet *ar» a 1 Ttt. ±gPtt«i->- h 1 ©a 

^SWBfflM 1 a5/tt/t-1 1 bfSlz<DfrBl8.U ±2P 
««->- h 1 ©aqiMMl 1 a©ffM*tiTl^l^g|3 
»ic3l*SUlH]BH 1 c^Si:46TiSlt, ±SPS*i->- 
h1(CK(t6tlT^%/U/^-1 1 a*IHU->-h±© 
3l*ls]U5]ttl 1 ctS«»a*«, TgP«8g->-h2 
lcaW6nT^5/\'7./^-2 1 b^±gPlffi->- h 1 ± 

<DT®n®nt)immffiBhmm2 2**r*3i*sLiH] 

SSI 1 d h 3©&ftiI7L3 brtlcE«*tifc 

W«tt»»»J*^LTS»a*-&«. 51*0 LESS 
ti» CtHcH6ti«*.©T»ift<» jMIC 
h2lct<!:46Ti9tt5J:5li:LTt<i:<, $fc, ±»a 
h 1 arTF»«S->- h 2lc**if t ftKlt««fc3 

[0 0 3 0] aB^7-f;UA9©±g|JBai 1 1 *KWfc 
iBi:fiJsf©ffitEJKia*ti«/\- K=l- h 1 2 1 LTlis 
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7^ y v>— v?&o>%mmmwzz<r>Mwmftib%« 
*it. /\-K3-ni 2104, /\- k=i- vmnm. 

tf\ /\-Kn-hl1 2<0«BB*iai!!illPlLf=»J» M- 

[00 3 1] 1 3it. ±SP«ffi->- h 1 *fc 

ttTfiffltSS/- h IflD^rtlfl'WaWiiWl HaXB 

2 1 a©«ffilcflgfifc**iTC*. HI ?(*. X^-tf— 

1 3BTWWI5/- h 2^1112 1 a©*iElC7& 
l&ZtlTVZ. X^-+»— 1 3<hLTl*. 5 
5V7*yU-HMIfi. SL^VT^UU-HSUgs I 
<K*->7? U U- h«lg. **7* 'J ;U7* 'J U- hlS 
ffis 6L< y ;b7* 'J U- h«BII84£©7'* 'J U 
-httlSt XW\ *°ye_-/b7;b=l-JM§ifliSi:©ji 
E43fcWtBl*W*7* h7Q*X?-<»||llfc Kv httfc 

h*£DfflMLTX^— 9— 1 3<tt-«3<!:tT* 

[0 0 3 2] «#->- h 3 £ LT«\ M°*;UrJ*1 

i'j7tc«ar*»»atfatf3i*iHiLiiiBK)!)*«tt« 
st»j**fti-*«iMc*aa-r*»»**n^*i*BBiiip 

3 a&tfH>I?L3 b£LTff5ttWfciSilia*->-h* 

[0 0 3 3] u— y-3Wi4*Riwr«cttcj:y±s 

*&->- h 1 ©<JDK*ff3fcH\ U— «f-3WM©«. 

mmxtfv hg*±fflWi5/- h 1 ±© 

BB*HBT-^t LTIS»y X;U4 0 ^Hfcgtttcfcgj;* 

-9 , -yfi»BH«««®aj»©±a5«a->- k i ««t$fn 
wrr. c©i/— y-3fcH4©«w:s u-+f-^*g4^u 
— •f-3WMH»ffl uvx'T*^ u zom&zm z t 

■?*©*? S fcftJSPf « C ttfT'tSo C ©«*«« L 
fcU-*f-3Ht!!H»iHtt©MW\ TSGB*I->- h 2fjfr 
S#5X«fi1 Cs»7*ttWfct*lC ±»««->- 
h 1 <7>^KFf«g 5 tT»»ffi->- h 2 ©#5XMS 1 0 *\ 
Kit 5 titcM 7 £: ©7 ^ f /• V h * pjmizt ttmizt 

% ms#m o 0$l<«> u— tf-3«*BBitfHa© 

tStt, ii^O. 1~0. 5mm©eH#M?S3. 
[0 0 3 4] L — +f — 4 <DRS*Hc J: y±«WK/- 
h 1 ©WRL«fc3£T*»#***«WLfcttJllv iStt 
7-nUA9£*©±©/\-K3-hJ11 2£tf*©*«J 

SI 4*fl5ffiT3SJJj7-f/l/A9atf/\-Ka-h«1 

2 ttc©»»8P 1 4 lcfe^TM^*«tt*»o«l:3lc* 
* OH 8 MS) . 



[0 0 3 5] Sfc. ±»«S->-H©WBrL*3tr 
«f-3«S4*!BJWr*CtT. 3ff5XWfi 

1 0t±a3«H->- h 1 ©WBftt5TJEffiHf*«5»(c 
fc^T#7X©$Mb;£Jt y-tf-tf^xw* 
6 9 6°C *7'7--f68#5XT*tt7 8 0 o C) J-X±©E;£ 

. b— f - fcf - A© tttfj K «fc * ft^JSait 

©^x*^»LTL$3Bif©sa) ic^±^-rs 0 

* LTx ttWft* ftfc»#tt U— tf-3fc*8 4 ©RSW/WH7 
-f5<!:5SBSlc («iJxlfcy#ejS©*tt©mHIT') 
ttttlc®** <t: tc * y &7$Ztu Ztilz «fc o Tf J4SE© 
««»#tfJfcfc@ffcU ^L/cEffi^g1 0at% 

s (08#.bs) . rab-s#5xwfii o«:»««{k«r 

[0 0 3 6] b-+f'-7 l c^4©U-+)'-^;g < hLT^ 

IKKU-lf- Y A G \,-v-*#tempinttz»* 

»5XSIS*fil±**5atcH:, «»U-1f-fl««t,fl| 

[0 0 3 7] S^7-TiUA9 K=l- hS 1 

2 ^#40©ffl4iiS?««n»flS 1 4tCfc^TS4*? 
*l, 7J^XS«1 0©4c©ffl48SS©«SgP^Effit£; 

IBL/£*S6lc|BS*tl*t.©?«3B:l\ 
[0 0 3 8] fci^li; ±W»>- h 1 U— «f 

-3t»4*ai»r*ci:f«:«fcy. ±gi3Sffi->- h 1 *± 
gpi® 1 1 mcwitf-r ^ tic pb$ie±i3u— y 

-Jt»4tcj:y» *©T©T»««->-h2©«T7XS 
*1 CNt,T»«Sl 2 HStC»2 7«KW- (09# 
BD . «S»c#5xaMfi1 0©WB©3l7lcSBoT»« 
r-5Ci:lc«J:yffl^©^-y5 1 /\°*;U8*^<J:3l!:LT 

tits c©Bg9©ntt^ffi©ii^ u— y-©tu* , 7 
yh»**JWLfcy. xt*. u-tc-^^BB^-rsu 
>x©i»jis©»y ffi»*»b**T u— ?-#*£©/ \°7 

s y v 7j'5 xsis i o ^t, u— y-yai 4 s« {H«*ti* 

tc&b. ?blc«'5X3tJt6^[Rl±-r5o C©t*» ±!B>1 
2 7Xtt»7tt31ttLftiBltfCH6r» #5Xgl£1 0 
*»WRTll6ftHyicfc^TjS«tt?<bJ:L\ ±0 

tcJ:y±ap»B5/- hSWK-rittfclc^WTWTW 

««->- hw^xstt^fcasBttsflas©*^!* 
«fty» B99©sin^ffi©«d{ctt. ±gp«ffi->- htj 
frZfiyt < u— ff _ ftjg 4ic«ty ±s«s->- 
h 1 *«JBrf *tttilc*©T©TBB«S->- h 2 ©iff 
7X181 C\t,»2 7*iait«ft46> *v*©J:5lc 

[0 0 3 9] Sfe, U-tf-3Hl4«Mrt-«C£li:J: 
y"F»W*>-h2©«r7XWfi1 01CKW«;12 7© 

«7X«fii o©»aw)i«s«»tiHr+»? 
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[0 0 4 0] U— tf-Ot±1^7-y htt««l«L^ 

■Hi*»b*«T u— v-msHDJ <7-simw*-4 z t 

XSSI 0OI2 7S, «l^tf#7XMS1 0<0JI*© 
iWJiLhx 38<r*Ct(c*-3T, T*M->- h 2ffl 
frS*y*6*JBl>TWft&**A*ift<T«> (010 
, +*Mc»Mr*£T*E U-+f- 
3^40BM*fc«J:«»2 7a)aar*#5*WK1 00/1 

Ulc^iiJ-rSfcto. U— tf-3W*4 0!ai#fi:«t:*3l2 7 

©*«»Ba©ii^ ±»«a->- h 1 fflijA^e u— f-ft 

tt4*BM«-*C£lcJ:y±»Wi$/-M £±351® 

1 1 1»cWR**££t,tc*©T©TfflWI5/-h2 
Otf'^XStSI O^TIIfl 2 1 #tc-l2 7 £81*3 
f£W-&©T\ ±«5««S/- h 1 tT»«S-> 

-h2©»7^awi o'\i9tten/c-ii:©7 7 7'r^y 

[0 04 1] U-+f t -0{ti739'> hftftftML 

fey. U-1f-3W*!H»r*UVX®*j£©8 
yHHI*»b*#Tl/— «f-3teBW!)/<7-**iJ»LOO 

±w«a->- h i w*%\s-v->m4*:imt*z.t 
icct; y , ±w«as/- h i ^±351® 1 1 1 «(c«j«r 

*££ J felE*®T©T«WI5/-h2*TWllI1 2 1 
*\zf&WMMt2S-WMLT (Ml 1*89) {@4© 

StffiH$ffi4)J|d, f@*©* y */<*JU8'\©#fflfB«* 

[0 0 4 2] &3b\ ±IB**ttJBtt?li» ±IB*±»« 
«1 1 1 tt/^-Vlc»^*5aWWMI1 1 a«? 

±K#T8«S1 2 1 (*, ±EJff7*«S1 
0O^ffitCjga*ih7fcaWW«il2 1 a<035A7Jtc& 

iSl^ ±l5&Ta51fii1 2 1 
-VtC«-5#aW»««2 1 atf»J**tl*-*, ±13 

s±a?m«B 1 1 1 lis ±iB±gpm«s->- h i <D£mzB 
dtetutmumwrni i a03^A7jtc^s^«T$ 

±I3£±3SWI1 1 1Stf#TBB« 
S1 2 1 tttt,(c/^-V(c»"^$aW»W«1 1 a, 

2 1 atf*ft^ftffM?ft3£5tcLTtJ:<A, 

[0 0 4 3] ±E&&tt$lK-P& &SJICDH$!I 

£ LT©&#->- h 3 ti§j©15gBP 3 a *£*jreisV 
/ci^SS»->- hJ:y«fiEUT^S*\ 8*fl»Cfttc 

H6n*t>o?w:fti\ «iitf, ±e*±»««i 1 1 
atfeTVHi 2 1 Bttiic/^->ic»tJ*aw» 



3 a&tfMii?l3 b«ftfc&^*ftaS*ffitt«G!lL 

[0044] istemmmmzts^T. -mtLT. ± 

«««->- h 1 CDS 75~300 f /m > TWWI5/ 
-t-2<DBMtO. 5 5~2. 5mm?««. 
[0 0 4 5] a^HiBS^WSLfttfSffSL 
^*«BB»lcMaLT^»tcEtt**lTl^*#s COS 

***»W©I5H#5ttft&^Hyfc:a3l/'T, 
[0046] 

ism w±<dj: 3«d«atfffiffl3!rsft*©T» 

[0 0 4 7] rftfcS. WBrSfett«0»|iJlE«fcy*y 
9 1 / <*; K0J©B© 3ff5 3.g«5© 4 OOtJiSE £ ft 5 
li. U-tf-^©!ffl»fcJ:ySSfcfLtBU U-tf' 
-Jt»ORH»©»7»cJ:y««lcS»tt«tcii^ffti* 

[0 0 4 8] ±SI5affi->-h(73WafrLJ:5<!:-r5 
4 >\,U£%<»±.<r)i\- Ka- ha£tf*®4o<D*ia»r 
So LfctfoT* »6ft**y^<*/l/tt» /\-KU- 

[0049] *v*-tc«fcywKsti*ao« 

£tt«LT. U— y-)«i*j£WcJH»r*Ci:JE«ty 

5tM*ilCj5^T^I(7)±g|5«ffi->-h(7)W^ii>lli:>'p v oT 
7£a*E«r*i««fc < v ±SPmfi§->-h<7)W8ff*li:Ta5 

[0 1 ] *3ig®-%ffiftBl;:ff3ft3*£* ■> 

[H 3 ] *»W©-HS5fl5Hlc#«ig5S)g^ -v t*;u 
[U 4 ] *&qil0)-£ffigffilcffi3ffi3itg9 •> \°^U 

[05] *«n«D-«tt}ett(cfl(«n3ia«>>^/^;i/ 
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[HI 0] *«^0!}SiJO«tt^ffi(Cffi«nijU«$<y7/t 

[hi i] *MM>9iommmK.**mmm* 
ja*n^Tffl«i3/- KD«jBM*^rn»Briiia?* 

[l?*<DSWn 

1 ±»WK/-h 

2 Tffl«a>>-h 
3 

3a mmrnn 

3 b SjM?L 

4 U— tf— 



5 SJHrHS 
6 

7 jg 
8 

9 mm7*ii>k 

1 0 #5XWfi 
1 0 a EffifS^JS 
1 1 a 

1 1 b M'XM- 
1 1 c gi*0LSiS 
1 1 d SINLESS 
12 M-KU-hS 
1 3 X^— 9— 

1 4 Si*g|3 

2 1 a g0£>*ttJS 
2 1 b MXM- 

2 2 TIWHIftttgBfiMlWi 
2 7 » 

2 8 Wtm 

3 0 «]Br7£M 

3 1 

4 0 S&ft/XVU 
1 1 1 ±&wm 
i 2 i 



[HI] 



[H2] 




3 



